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Executive Summary
In 2012, Kettering Health Network (KHN) contracted with the Center for Urban & Public Affairs
(CUPA) to conduct the economic impact analysis of the construction of a new Proton therapy
facility, the new employment at this facility, and patient hospitality (hotel and restaurant)
impacts resulting from the six-week Proton therapy treatment. For this study, CUPA used
IMPLAN, a tool for economic impact assessment to estimate the direct, indirect, and induced
impacts of the $84 million1 Proton facility construction project and operations on the regional
economy (Montgomery, Greene, Preble and Miami counties).
Construction of the new Proton therapy facility, new Proton therapy facility employment, and
hospitality impacts on the four-county regional economy is estimated to generate a total of
$287 million in sales, 243.6 permanent jobs, 197.9 jobs related from the construction of the
facility, $90.5 million in labor income, and nearly $12 million in state and local income tax
revenues and sales and other tax revenues over the span of the construction project and the
first full five years the facility is in operation. Refer to Figure 1. Approximately $1.6 million2 will
be generated in the local economy as income tax revenues paid by KHN Proton therapy facility
employees through the first five full years of operation and $2.6 million will be generated in
State income tax revenues. Refer to Figure 2.

Impact Type
Output (Sales)
Construction Related
Employment
Permanent Employment
(KHN & Hospitality )
Labor Income
Local Income Tax
State Income Tax
Indirect Business Tax3

Direct Effect
(Construction,
Proton facility
employment, &
hospitality)
$177,947,452

Indirect Effect
(Changes to other
industries due to
construction, Proton
facility employment,
& hospitality)
$57,857,949

Induced Effect
(Household
Spending)
$51,014,053

Total Effect
$286,819,454

81

70.6

46.3

197.9

112

64.4

67.1

243.6

$50,655,883
$1,139,758
$1,691,685
N/A

$22,163,999
$498,690
$701,877
N/A

$17,658,097
$397,308
$800,512
N/A

$90,477,979
$2,035,754
$3,194,074
$6,797,436

1

Kettering Health Network, Ken Chaij, July 2012
Based on City of Kettering 2012 Income Tax Rates
3
Indirect Business Taxes consist of tax and nontax liabilities that are chargeable to business expenses when
calculating profit-type incomes and of certain other business liabilities to government agencies that are treated
like taxes. IBT includes taxes on sales, property, and production, but it excludes employer contributions for social
2
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Figure 1: Kettering Health Network Proton therapy facility Construction – Total Estimated Economic Impacts on the Regional
Economy (Montgomery, Greene, Miami, and Preble Counties), 2013-2018

Impact Type
Employment
Local Income Tax
State Income Tax
Indirect Business Tax

Direct Effect
(KHN Proton
Center
Employment)
64
$928,303
$1,460,438
N/A

Indirect Effect
(Changes to other
industries due to
KHN Employment)
55.8
$352,185
$494,337
N/A

Induced Effect
(Household
Spending)
58.3
$309,955
$687,736
N/A

Total Effect
178.2
$1,590,442
$2,642,510
$4,214,771

Figure 2: Kettering Health Network Proton therapy facility Employment - Estimated Local & State Income Tax Impacts, 2013 2018

insurance and taxes on income. In more general terms, IBT can currently be considered the combination of excise,
sales and property taxes, as well as, fees, fines, licenses and permits.

ii

Executive Summary | Center for Urban & Public Affairs Wright State University

KETTERING HEALTH NETWORK PROTON THERAPY FACILITY
ECONOMIC IMPACT ANALYSIS

2012

Table of Contents
1. Executive Summary.............................................................................................................. i
2. Introduction ........................................................................................................................ 1
3. Findings ............................................................................................................................... 2

Impact on the Regional Economy (Montgomery, Greene, Miami, and Preble counties) .. 2
Proton Facility Employment................................................................................................ 4
Proton Facility Visitor Impact.............................................................................................. 6
4. Appendix A: Project Methodology ...................................................................................... 8
5. Appendix B: Regional IMPLAN Tables ............................................................................... 11

Regional Output Table ...................................................................................................... 11
Phase I Construction ................................................................................................... 11
Proton Therapy Employment Tables ................................................................................ 12
Hospitality & Food Service Tables..................................................................................... 12

Center for Urban & Public Affairs Wright State University | Executive Summary

iii

KETTERING HEALTH NETWORK PROTON THERAPY FACILITY
ECONOMIC IMPACT ANALYSIS

2012

Introduction
In 2012, Kettering Health Network (KHN) contracted with the Center for Urban & Public Affairs
(CUPA) to conduct the economic impact analysis of the construction of a new Proton therapy
facility on the regional economy. KHN estimates that spending will total $84 million4 in current
dollars on new construction over a 15-month period beginning in 2012, which is expected to
create 64 new positions at the KHN campus.
It should be noted that the construction impacts are estimated for the project as a whole and
not estimated for each calendar year of construction period. Two treatment gantries will be
constructed at the facility in 2013. The impacts from KHN new employment at the Proton
therapy facility are estimated for a full five years (2014-2018) from the completion of the
second gantry, but also include the impact of the opening the Proton therapy facility in 2013.
Hospitality impacts are estimated for six months in 2013 and five full years beginning in 2014.
An economic impact study is an analytical assessment of the positive and/or negative influence
of a business, program, or event on a target area. For this study, it is the measurement of the
economic impact of the estimated expenditure of $84 million for the construction of the Proton
therapy facility and its new permanent employment.
Planned expenditures on construction will generate direct and indirect economic impacts for
the Dayton Metropolitan Area (Montgomery, Greene, Miami, and Preble counties) in form of
employment, income, gross domestic product, and state and local tax revenues.
The purpose of this study was to assess the impact of the new building construction
commissioned on the existing Kettering Medical Center campus on the economy of the Dayton
Metropolitan region — Montgomery, Greene, Miami, and Preble counties. It identifies the
number of jobs and labor income directly associated with construction of the new facility and
the total impact on the regional economy from this multi-phase event and the new permanent
employment resulting from its construction. In addition, it also estimates the impact of the 64
new positions permanently employed at the new facility and the expected increase in sales
generated by overnight visitors seeking treatment at the facility in hotel accommodations and
restaurant or food services.

4

Kettering Health Network, Ken Chaij, April 2012
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Findings
This study estimates the direct, indirect, and induced output (sales), employment, and labor
income impact of new facility construction on the regional four-county economy —
Montgomery, Greene, Miami, and Preble counties. This study also estimates state and local tax
revenues generated as a result of these impacts.

Impact on the Regional Economy (Montgomery, Greene, Miami, and Preble
counties)
As shown in Figure 3, the direct effect of the Proton therapy facility’s construction-related
activities is nearly $44 million5 of the total projected design and construction costs of the
facility. This added stimulus to the regional economy generates an additional $9.7 million in
estimated indirect effects or output (sales and services) from supporting industries throughout
the four-county area. This indirect effect is the purchases made by supporting businesses
involved in the construction of the facility and their supplying or supporting businesses (i.e.,
purchased building and office materials and contracted services). The direct and indirect effects
or activities related to the construction of the Proton therapy facility will stimulate an
estimated $5.4 million in induced effects (sales as construction laborers and employees and
other area employees spend the income they earned on products and services). The total
estimated one-time economic output of the four-county economy, resulting from the Proton
therapy facility project, is over $59 million.

Impact Type
Output (Sales)
Employment
Labor Income

Direct Effect
(Construction)
$43,999,998
81
$3,629,280

Indirect Effect
(Changes to other
industries due to
construction)
$9,722,577
70.6
$4,087,848

Induced Effect
(Household
Spending)
$5,429,622
46.3
$1,882,520

Total Effect
$59,152,197
197.9
$9,599,648

Figure 3: Kettering Health Network Proton therapy facility Construction - Estimated Economic Impacts on the Regional
Economy (Montgomery, Greene, Miami, and Preble Counties), 2013-2014

5

The IMPLAN model can show a lower direct impact in output than the initial total investment ($84 million). This
discrepancy is due a leakage of investment for goods and services, which can only be acquired outside the
selected region to fulfill the requirements needed for the investment. (e.g., if a fire alarm system is required to
complete the construction of the facility and the service or materials can only be acquired from a vendor or
contractor outside the geographic or modeled area being analyzed, then the funds necessary for these services
are factored in the model because this investment will not be made in the analyzed region.)

2
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The construction project is estimated to generate a total of 197.9 jobs in Montgomery, Greene,
Miami, and Preble counties related to the construction of the Proton therapy facility. The
general contractor estimates that 81.0 laborers and professional employees (Full-time
equivalent or fte) will be directly related to the construction of the Proton therapy facility.
Indirectly the Implan model estimates that 70.6 jobs will be created as a result of products and
services (associated with the construction of the facility) purchased from area businesses. An
additional 46.3 jobs will be created in the four-county area to support increased household
spending generated by those workers affected directly and indirectly by the construction
project.
Also provided in Figure 3 is the labor income figure, which provides the estimated wages and
benefits that laborers/employees will earn from the construction project. The total labor
income for construction of the new facility is estimated to be nearly $9.6 million. The direct
effect of labor income supported by the construction is approximately $3.6 million, while nearly
$6 million in wages and benefits is projected to be generated in indirect and induced effects —
$4.1 million and $1.9 million, respectively.
The economic activity will also have a significant impact on tax revenues. According to the
model, approximately $987 thousand will be generated indirectly by businesses as sales and
other tax. In addition, over $513 thousand will be generated from the labor income resulting
from the construction of the Proton therapy facility in the local economy as local & State
(income tax revenues paid by employees - $216 thousand6 and $297 thousand, respectively.

Impact Type
Employment
Local Income Tax
State Income Tax
Indirect Business Tax

Direct Effect
(KHN Proton
Center
Employment)
81
$81,659
$113,279
N/A

Indirect Effect
(Changes to other
industries due to
KHN Employment)
70.6
$91,977
$129,457
N/A

Induced Effect
(Household
Spending)
46.3
$42,357
$54,339
N/A

Total Effect
197.9
$215,992
$297,076
$986,669

Figure 4: Kettering Health Network Proton therapy facility Construction Employment - Estimated Local & State Income Tax
Impacts, 2013-2014

6

Based on City of Kettering 2012 Income Tax Rate
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Proton Facility Employment
Employment at the new Proton therapy facility is estimated to generate a total of 178.2 jobs in
Montgomery, Greene, Miami, and Preble counties related to the day-to-day operations of the
Proton therapy facility. KHN expects to employ 64 new and permanent professional employees
who will be directly related to the operation of the Proton therapy facility. The IMPLAN model
estimates that indirectly 55.8 jobs will be created as a result of products and services
(associated with the day-to-day operations of the facility) purchased from area businesses. An
additional 58.3 jobs will be created in the four-county area to support increased household
spending generated by those workers affected directly and indirectly by the new employment
at the Proton therapy facility.

Impact Type
Output (Sales)
Employment
Labor Income

Direct Effect
(KHN Proton
therapy facility –
new employment)
$115,190,476
64
$41,257,900

Indirect Effect
(Changes to
other industries
due to new
employment)
$41,222,873
55.8
$15,652,669

Induced Effect
(Household
Spending)
$39,805,029
58.3
$13,775,757

Total Effect
$196,218,378
178.2
$70,686,326

Figure 5: Kettering Health Network Proton therapy facility Construction - Estimated Economic Impacts on the Regional
Economy (Montgomery, Greene, Miami, and Preble Counties), 2013 - 2018

Total labor income is estimated to be over $70 million at the end of the first full five years of
operation. The new Proton therapy facility is estimated to generate annual wages and benefits
of approximately $41.3 million for this same period of operation from its new employees.
Nearly $29.4 million is also expected to be generated in labor income in indirect and induced
effects resulting from this increased labor activity.
The economic activity will also impact tax revenues. The model estimates that nearly $4.2
million will be generated indirectly by businesses as sales and other tax in its first five full years
of operations. Approximately $1.6 million7 will be generated in the local economy as income tax
revenues paid by employees through the first five full years of operation and $2.6 million will
be generated in State income tax revenues. Refer to Figure 6.

7

Based on City of Kettering 2012 Income Tax Rates
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Impact Type
Employment
Local Income Tax
State Income Tax
Indirect Business Tax

Direct Effect
(KHN Proton
Center
Employment)
64
$928,303
$1,460,438
N/A

Indirect Effect
(Changes to other
industries due to
KHN Employment)
55.8
$352,185
$494,337
N/A

Induced Effect
(Household
Spending)
58.3
$309,955
$687,736
N/A

2012

Total Effect
178.2
$1,590,442
$2,642,510
$4,214,771

Figure 6: Kettering Health Network Proton therapy facility Employment - Estimated Local & State Income Tax Impacts, 2013 2018
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Proton Facility Visitor Impact
Treatment at the facility is a six-week long process requiring any patient from any area outside
a comfortable commuting radius to acquire overnight accommodations, meals, and
entertainment for the period he/she is in treatment. Approximately seventy-five percent of the
patients seeking treatment at the Kettering Proton therapy facility are estimated to be from
outside the commuting area and will be requiring overnight accommodations and
food/restaurant service.8 Visitor spending, as a result of the overnight stay required for the
patient, is estimated to generate a total of 65.4 jobs in Montgomery, Greene, Miami, and
Preble counties related to the day-to-day operations of the hospitality and restaurant
businesses in the area. The IMPLAN model estimates that 48.0 laborers and professional
employees will be directly related to the operation of hotel and restaurant services. Indirectly,
8.6 jobs will be created as a result of products and services purchased from area hospitality and
food service businesses. 8.8 additional jobs will also be created in the four-county area to
support increased household spending generated by those workers in the hospitality and
restaurant sectors.

Impact Type
Output (Sales)
Employment
Labor Income

Direct Effect
(Increased spending
- overnight visitor
accommodations &
restaurant service)
$18,756,978
48.0
$5,768,703

Indirect Effect
(Changes to other
industries due to
Increased spending
overnight visitor
accommodations &
restaurant service)
$6,912,499
8.6
$2,423,482

Induced Effect
(Household
Spending)
$5,779,402
8.8
$1,999,820

Total Effect
$31,448,879
65.4
$10,192,005

Figure 7: Overnight Visitor Impact - Estimated Economic Impacts on the Regional Economy (Montgomery, Greene, Miami,
and Preble Counties), 2013 - 2018

Total labor income related to hospitality and food service employment is estimated to be nearly
$10.2 million the first five full years (through 2018) the Proton therapy facility is open. Directly,
the hospitality and food service industries are estimated to generate annual wages and benefits
of approximately $5.8 million. Indirectly, the hospitality and food service industries are
estimated to generate annual wages and benefits of approximately $2.4 million, while nearly $2
million is also expected to be generated in induced effects resulting from this increased labor
activity through 2018.

8

Estimates are based in Meals and Incidental Expenses (MI&E) for two travelers - FY 2012 Per Diem Rates for
Dayton, Ohio. United States General Services Administration. http://www.gsa.gov/

6
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This economic activity will also impact tax revenues. The model estimates that $1.6 million will
be generated indirectly by businesses as sales and other tax as a result of this increased hotel
accommodation and food service spending. Approximately $229 thousand9 will be generated in
the local economy as income tax revenues paid by employees, while $254 thousand will be
generated in State income tax revenues.

Impact Type
Employment
Local Income Tax
State Income Tax
Indirect Business Tax

Direct Effect
(due to increased
spending overnight visitor
accommodations
& restaurant
service)
48.0
$129,796
$117,968
N/A

Indirect Effect
(Changes to other
industries due to
Increased spending
overnight visitor
accommodations &
restaurant service)
8.6
$54,528
$78,083
N/A

Induced Effect
(Household
Spending)
8.8
$44,996
$58,437
N/A

Total Effect
65.4
$229,320
$254,488
$1,595,996

Figure 8: Kettering Health Network Proton therapy facility Employment - Estimated Local & State Income Tax Impacts, 2013 2018

9

Based on City of Kettering 2012 Income Tax Rates
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Appendix A: Project Methodology
This study utilizes the Impact Analysis for Planning (IMPLAN) economic modeling software and
209 IMPLAN (Social Accounting Matrices (SAMs)) data sets for Greene, Montgomery, Preble,
and Miami Counties by the Minnesota IMPLAN Group Inc. (MIG), of Stillwater, Minnesota. The
Social Accounts Matrices describe the structure and function of a specific economy, so that
IMPLAN can create a highly localized model to investigate the consequences of projected
economic transactions of a specific geographic region.10 Kettering Health Network provided
information on the estimated costs for the Proton therapy facility construction project
necessary to generate the model, which examines employment, output, and tax data, discussed
in this report.
The software can measure current economic impacts, as well as impacts that will occur in the
future. The models help analysts understand how a local economy works and, in this case, what
economic impact a project or action can have on the local economy. The software can also help
predict the effect of economic growth and contraction.
IMPLAN makes certain assumptions about organizations within a region. These assumptions
include:
•






•
•

10

8

An organization will purchase its goods locally based on BEA averages, if the goods are
available in a sector
 The amount of locally purchased goods can be edited if the amount is known
If a region has goods available, there will be enough goods to meet increased demand
When a region is used, instead of a single area, results may differ due to:
 Average pay within the area
 Average output per employee
 Trade flow differences between areas
The model is a snapshot of organizational activities, it cannot predict trends
 Events can take place in different years
• Deflators are used to put the events occurring in future or past years in
current dollars
IMPLAN uses its own industry sector codes
 Some sector codes have been added and combined for the 2008 data
All employees will come from the region being analyzed

Minnesota IMPLAN Group, Inc.
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The IMPLAN software generates the model or multipliers that analysts use to report the total
impact an industry, project, or one-time event may have on the local economy. All businesses
and events have “direct,” “indirect,” and “induced” impacts on the local economy. IMPLAN
modeling software uses Bureau of Economic Analysis (BEA) statistics to build multipliers by
economic sector and to identify the direct, indirect, and induced impact economic actions have
on the study area.
•

•

•

Direct effects refer to the actual jobs and income created in the local economy from
businesses that can come about by investments and any purchase of goods and services
needed for the initial investment (in this case, the construction of the facility). The direct
effect is measured by output, the value of production by industry; employment, the
number of employees; labor income, the sum of employee compensation and
proprietor income; and total value added, the payments made by a company to
workers, interest, profits and indirect business taxes .
Indirect effects are measured by output, which are the goods and services used in the
operation of the company in the direct effect; employment, the number of employees
needed to produce the goods or services being purchased by the company making the
initial investment; labor income, the sum of employee compensation and proprietor
income; and total value added, the payments made by a company to workers, interest,
profits and indirect business taxes.
Induced effects are changes or impacts generated in the local economy by the increased
sales of goods and services in the local economy from spending by employees
(households) due to the changes in direct and indirect production.

The total impact on the local economy by each industrial sector can be calculated through an
economic model known as a “multiplier.” The multiplier expresses the number of additional
jobs or amount of additional income created by each new job or each dollar earned. For
example, every dollar spent on building materials or services necessary to construct the new
facility in the City of Kettering will generate additional dollars in other sectors of the local
economy. Another way of expressing these impacts is that every dollar the construction
manager uses to purchase building materials for the job site from a local supplier generates
income for the local proprietor. The local proprietor saves or invests some of the revenue and
purchases additional goods or services from another local vendor with the remainder of the
funds, which becomes income for a third establishment and this activity continues to ripple
through the local economy.

Center for Urban & Public Affairs Wright State University | Appendix A: Project
Methodology

9

2012

KETTERING HEALTH NETWORK PROTON THERAPY FACILITY
ECONOMIC IMPACT ANALYSIS

Another way to look at multipliers is the impact economic activities have on the workforce. For
example, if the construction of the facility in Kettering brings 100 new construction laborers to
the local economy, which creates an additional 30 local jobs to support the construction
activities, the multiplier would be 1.3. For each new job generated in the local economy, an
additional 0.3 jobs (1 + 0.3 = 1.3) would be created in existing industries in the local economy.

10
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Appendix B: Regional IMPLAN Tables
Regional Output Table

Construction

2013 Construction
Impact Type
Employment Labor Income
Output
Direct Effect
81
$3,629,280 $43,999,998
Indirect Effect
70.6
$4,087,848 $9,722,577
Induced Effect
46.3
$1,882,520 $5,429,622
Total Effect
197.9
$9,599,648 $59,152,197

Total Income Tax, 2013
Impact Type
Employment Local Tax State Tax
Direct Effect
81 $81,659 $113,279
Indirect Effect
16.1 $91,977 $129,457
Induced Effect
31.5 $42,357 $54,339
Total Effect
128.6 $215,992 $297,076

Center for Urban & Public Affairs Wright State University | Appendix B: Regional
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Proton Therapy Employment Tables
5-years total from Gantry Construction Completion
Impact Type
Employment Labor Income
Output
Direct Effect
64 $41,257,900 $115,190,476
Indirect Effect
55.8 $15,652,669 $41,222,873
Induced Effect
58.3 $13,775,757 $39,805,029
Total Effect
178.2 $70,686,326 $196,218,378

Total Income Tax (2013-2018)
Impact Type
Employment Local Tax
State Tax
Direct Effect
64
$928,303 $1,460,438
Indirect Effect
55.8
$352,185
$494,337
Induced Effect
58.3
$309,955
$687,736
Total Effect
178.2 $1,590,442 $2,642,510

Hospitality & Food Service Tables
5-years total from Gantry Construction Completion
Impact Type
Employment Labor Income
Output
Direct Effect
48
$5,768,703 $18,756,978
Indirect Effect
8.6
$2,423,482 $6,912,499
Induced Effect
8.8
$1,999,820 $5,779,402
Total Effect
65.4 $10,192,005 $31,448,879

Total Income Tax (2013-2018)
Impact Type
Employment Local Tax State Tax
Direct Effect
48 $129,796 $117,968
Indirect Effect
8.6 $54,528 $78,083
Induced Effect
8.8 $44,996 $58,437
Total Effect
65.4 $229,320 $254,488

12
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